###### Learning Points for this Article:

After wide resection of rare spindle cell hemangioma of the midfoot, a curved construct of iliac bone graft could be appropriately used to create the dome of the foot.

Introduction {#sec1-1}
============

Spindle cell hemangioma (SCH), also known as spindle cell hemangioendothelioma, is an uncommon benign vascular tumor that was first described in 1986 by Weiss and Enzinger, as a rare type of hemangioma \[[@ref1]\]. This tumor is commonly detected in superficial soft tissue of the distal parts of the extremities and usually occurs in young adults. SCH differs from other histologic types of hemangioma in that it does not frequently present in the bone \[[@ref2]\]. To the best of our knowledge, there have been only four cases previously reported in English in the published literature \[[@ref2], [@ref3], [@ref4], [@ref5]\]. Moreover, there have been no reported cases of SCH arising in the long bones of the hands or feet such as the metatarsal bones.

Although SCH was initially described as a type of hemangioendothelioma of intermediate or low-grade malignancy, it has since been demonstrated that the tumor is benign \[[@ref6]\]. Hence, the main treatment of SCH is surgery, commonly wide excision. In this paper, we report an extremely rare case of SCH in the metatarsal bones that were treated with wide resection of the 2nd and 3rd metatarsal bones and surgical reconstruction with an iliac bone graft.

Case Report {#sec1-2}
===========

A 35-year-old Thai woman presented with a history of pain and swelling at the dorsum of the left foot in November 2012. She noticed that the pain occurred when walking or standing. The symptoms were severe when she walked a long distance or engaged in strenuous exercise. She had been suffering from recurrent pain for 5 years. Her symptoms did not improve with medication and got worse in a month period. Musculoskeletal evaluation showed mild swelling and a tender mass located at the 2nd and 3rd metatarsal bones of the left foot. Results of vascular, neurologic, and dermatologic examinations of the lower extremities were normal ([Fig. 1](#F1){ref-type="fig"}).

![Pre-operative clinical presentation of the firm, fixed, non-tender mass on the dorsum of the midfoot.](JOCR-7-75-g001){#F1}

A plain radiograph showed bone destruction in the base of the 2nd and 3rd metatarsal and cuneiforms bones surrounded by soft tissue calcification ([Fig. 2](#F2){ref-type="fig"}). Magnetic resonance imaging (MRI) revealed a lobulated mass in the midfoot, measuring 4 × 3 × 3 cm and containing tangles of tortuous blood vessels and dark foci characteristic of phleboliths. The mass appeared bright on T2-weighted images and was enhanced parallel to blood vessels in a postcontrast study. The mass involved the middle and lateral cuneiforms and the base of the 2nd and 3rd metatarsal bones as well as insinuates in the surrounding muscle. Based on the imaging feature, the diagnosis was cavernous hemangioma ([Fig. 3](#F3){ref-type="fig"}). Regular laboratory data showed no abnormalities.

![Pronator oblique radiograph of the foot showing a pressure erosion in the base of the 2nd and 3rd metatarsal and cuneiforms bones (black arrows). Phleboliths are noted (white arrow).](JOCR-7-75-g002){#F2}

![Sagittal magnetic resonance imaging on a T1-weighted image (a), T2-weighted image (b), and post-contrast T1-weighted image with fat suppression (c) showing a lobulated mass in the middle and lateral cuneiforms and bases of the 2nd and 3rd metatarsal bones (arrowhead) which insinuates into the surrounding muscles (arrow). The mass appeared bright on T2-weighted image and enhanced parallel to the blood vessel (open arrow) in a postcontrast study.](JOCR-7-75-g003){#F3}

The surgical operation was performed in February 2013. After longitudinal skin incision, a wide resection of the tumor including the 2nd and 3rd metatarsals and the intrinsic and extrinsic muscles of the toes was performed. A curved iliac bone graft was harvested and fitted into the resection space of the midfoot. Multiple Kirschner wire fixation to the adjacent bones was accomplished. Subcutaneous tissue and skin were closed with a redivac drain. A short leg cast was applied for 2 months, allowing non-weight bearing ambulation ([Fig. 4](#F4){ref-type="fig"}).

![Dorsal approach is showing wide excision and a firm, well-circumscribed mass 3.5 cm in length.](JOCR-7-75-g004){#F4}

The pathology report revealed a mass of lobulated hemorrhagic lesions. The tumor involved soft tissue, cortical bone, and medullary bone. Histologically, there were variable sized blood-filled vessels, some of which were dilated and thrombosed. In the spaces between the blood vessels, there were cellular areas consisting of bland spindle cells. Epithelioid endothelial cells containing cytoplasmic lumens were observed ([Fig. 5](#F5){ref-type="fig"}).

![Histological findings showing dilated blood vessels in a bony cortex and medulla (magnification 40×, hematoxylin and eosin) (a), an area of typical hemangioma consisting of numerous variable sized thin-walled blood vessels (magnification 400×, hematoxylin and eosin) (b), a cellular area revealing bland spindle cells, resembling Kaposi sarcoma (magnification 400×, hematoxylin and eosin) (c) and some endothelial cells showing epithelioid features with cytoplasmic vacuolation (magnification 400×, hematoxylin and eosin) (d).](JOCR-7-75-g005){#F5}

At 4 months after the reconstruction, the patient could walk without pain but could not bear full weight. At 48 months after surgery, the patient could ambulate well without limitations during daily activities. The plain radiographs showed no evidence of recurrence or metastasis ([Fig. 6](#F6){ref-type="fig"}).

![Clinical (a) and radiographs (b and c) at 24-month post-surgery, showing the good shape of the foot arch and the healing bone without recurrence.](JOCR-7-75-g006){#F6}

Discussion {#sec1-3}
==========

In the present case, the chief complaint was swelling of the midfoot, along with a 5 years history of gradual progression of swelling. The plain radiograph pointed toward a benign bone tumor of the metatarsal as one of the differential diagnosis alternatives. Other alternatives included post-traumatic cyst, eosinophilic granuloma, aneurysmal bone cyst, enchondroma, giant cell tumor, vascular bone tumor, or possibly chondroblastoma as previously reported in the literature \[[@ref7]\]. MRI and histopathologic examination established the definitive diagnosis.

Weiss and Enzinger in 1986 described a new type of vascular tumor that combines the features of both cavernous hemangioma and Kaposi's sarcoma \[[@ref1]\]. This vascular tumor designated "spindle cell hemangioendothelioma" or SCH, has limited malignant potential. Males and females are equally affected, with a median age of 34 years (range, 8--78 years) \[[@ref6]\]. Patients with SCH typically present with slow-growing, infiltrative, uninodular, or multinodular dermal or subcutaneous masses originating most commonly in the distal extremities, with a tendency to cluster in one region \[[@ref6], [@ref8]\]. The head, neck, chest, and abdomen have also been reported as primary sites of origin in a minority of cases \[[@ref6]\]. These masses often cause little or no discoloration of the overlying skin, which precludes identification as a vascular lesion \[[@ref9]\]. However, SCH that originates from bone is very rare. Only four cases have been reported of SCH arising from bone in different locations including frontal bone, spine, calcaneus, and fibula \[[@ref2], [@ref3], [@ref4], [@ref5]\]. As noted above, SCH was originally categorized as a low-grade malignancy and was named " spindle ce11 hemangioendothelioma" because the tumor was thought to have limited malignant potential and to have frequent local recurrence \[[@ref2]\]. It has now been demonstrated that this lesion behaves in an indolent fashion. In spite of the lack of metastasis, approximately 60% of SCH recur. There is no evidence that these local recurrences represent either a contiguous spread of neoplasm along affected vessels or multifocal neoplastic involvement of a vessel \[[@ref4]\].

Several therapeutic approaches, including surgery, systemic steroids, cryotherapy, laser therapy, radiation therapy, cytotoxic drugs, and selective embolization, have been used \[[@ref10]\]. Recombinant interleukin 2, a T-cell derived lymphokine with immunologic functions (e.g., induction of lymphokine- activated killer cells, augmentation of activities of cytotoxic T cells, and natural killer cells), has been tried with success. Radiation therapy should be discouraged due to the reported incidence of sarcomatous transformation with subsequent metastasis \[[@ref6], [@ref10]\]. The treatment for SCH of the bone, due to its benign behavior, has been simple surgical resection and wide local excision \[[@ref6]\].

After resection of a tumor in the midfoot, the residual defect has typically been reconstructed with various autografts (such as radial, rib, scapular, iliac crest, or fibula), or allografts \[[@ref11], [@ref12], [@ref13]\]. Other reconstructive options for midfoot resection include the use of free vascularized musculocutaneous or septocutaneous flaps \[[@ref14]\].

Successful use of fibular autograft reconstruction without vascularization has been reported following resection of a malignant metatarsal \[[@ref14], [@ref15], [@ref16]\] and a benign tumor \[[@ref7]\]. The purported advantages of this type of graft are the availability of a longer graft, higher resistance to infection, rapid graft incorporation, and osseous union \[[@ref14]\]. In addition, reconstruction with a fibular graft has distinct advantages over the iliac crest for the reconstruction of large defects in the midfoot because it is similar in shape and diameter to the metatarsals, is easily accessible, and has low donor-site morbidity. Furthermore, because the fibula is highly vascularized and composed primarily of cortical bone, it can thicken to withstand and adapt to the stresses of weight-bearing, and yet it is thin enough to accommodate regular shoe wear, thus providing a functional reconstruction \[[@ref14]\]. On the other hand, the vascularized fibula graft is a complicated operation. It is difficult to reconstruct multiple concomitant bone defects, and meticulous microsurgical techniques are required. In addition, the graft should be cut and folded to create a ''double-barreled'' graft reconstruction of the two metatarsals, making the technique even more demanding \[[@ref13]\]. Two cases of a patient with a giant cell tumor involving the metatarsal bone were reported to have excellent foot function after resection and reconstruction by an autogenous iliac bone graft. For reasons of the simplicity of the surgical techniques involved and the compatibility of size and shape, that method is promoted for use with large defects of the midfoot following bone and soft tissue resection. That method also makes it possible to repair the dome shape of the arch of the foot and to ensure appropriate weight transfer \[[@ref12], [@ref13]\]. Fixation of the graft has been done with multiple techniques such as plates and screws or Steinmann pins. Plate and screw fixations seem to promote faster union and allow earlier weight bearing; however, the risk of nonunion has been mentioned in the literature \[[@ref13]\].

The case presented here of iliac bone grafting to midfoot reconstruction after wide resection of SCH resulted in an excellent outcome with no recurrence. The patient can walk and run without pain. Her foot is stable and fits well in shoes. Union of the graft was achieved within 3 months of surgery plus multiple K-wire fixation and temporary casting. We feel that the advantages of this fixation and graft choice include the size and shape fit between the curve of the iliac bone and that of the midfoot, the strength of a tricortical iliac bone graft, and the simplicity and ability to design the graft before harvesting. The disadvantage was donor site morbidity. Good functional scores at short-term follow-up confirm that the iliac bone graft reconstruction after midfoot resection is a suitable surgical technique. When SCH is localized to a metatarsal, autologous structural iliac grafting after excision of the metatarsal is a treatment option which, based on our experience with this patient, we believe can be useful. As with all tumors, regular follow-up of the patient after surgical treatment is indicated.

Conclusion {#sec1-4}
==========

Iliac bone grafting reconstruction of a wide resection in the midfoot area is an alternative treatment for a benign SCH bone tumor of the foot that required wide resection of the bone and soft tissue.

###### Clinical Message

A SCH of the bone is rare to occur in the midfoot area. Wide resection of the bone and soft tissue surrounding is necessary. A curve autologous iliac bone grafting with soft tissue reconstruction can be challenging. Stability and foot function are also need to be concerned.
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